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JUNE 11, 1991 

TO: POLYHERS OCCUPATIONAL HEALTH SITE CONTACTS 

FROM: ()AMY S :.·;BERG 
._c.,.J j 1;;!..:_.) AELs - ACCCPTABLC CXPOSURC WilTS 

The following changes were made in the AEL 1 ist at the June meeting. Please replace the corresponding pages in your AEL list with the attached. 

Ammonium Perfluoro- CEGw • 1 uq/L. 
oc:tAno.ate (C-8) 
(Polymers) (3825-26-1) 

DPX-£9636 (Used in AEL • 5 mq/m3 (8- and 12-hour TWA), Titus\ Herbicide) tot.al duat. (AG) (122931-48-0) 

Propylene Glycol AEL • 10 ppm (8- and 12-hour TWA). Monomethyl Ether 
AcetAte (IMG) (108-65-6] 

RODA (Chemicals) 
(2479-46-1) 

Siduron (AG) 
( 1982-49-6) 

AEL • 0.5 mq/m3 (8- and 12-hour 
TWA). 

AEL • 10 mq/m3 (8- and 12-hour TWA), 
tot.al dust). 

Hydr.azine (Fibers). An AEL of 0.05 ppm (8-hour TWA), skin waa est.abliahed in 1990. When hydr.azine came up for finalization, it w.aa decided to look .at the data once more. After reviewin9 these dat.a, it w.aa decided to reduce the AEL to 0.01 p~ (8- and 12-hour TWA), skin. These data will be part of an updated haz.ard deteraiaation letter that will be released on June 7, 1991. 

Di .. thylacet.aaide 
(127-19-5) 

HCFC-123 
(306-83-2) 

AEL • 10 ppa (12-hour TWA), skin. 

EEL • 1000 ppa (2-60 ainutea) 
with .a 2500 ~ 1-•inute 
ceilin9 concentration. EID097177 

Note th1t you were ••fled • complete new lfst in N1y. Any pages fro• old revisions or lists (with d1t~s in the lower left corner e1rlier th•n N1y 15, 1991) should be dfsc1rded. 
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FOR OU PONT USE ONLY 

ACCEPTABLE EXPOSURE LIMITS (AEL) LIST - PREFACE 

gb,! 

AELs ·are exposure limits for chemicals (or for levels of 
physical agents) · set by the Ou Pont AEL Committee. AELs specify 
Time-Weighted Average (TWA) airborne concentrations, doses or 
biological limits which should not be exceeded, and applicable 
time periods. 

AELI may be set to prevent health effects from exposures for 
full workshi·fta (e.g., S-hour or 12-hour TWA) 7 or to prevent 
effects from shorter period exposures such as irritation, 
narcosis'· odor or nuisance (e.g., 15-minute TWA). As a general 
guide, excursions to which short-period AELa apply ahould occur 
no· more than four times per shift and a recovery period of 
approximately 30 minutes is required between excursions. In 
addition, the corresponding full shift (8-hour or 12-hour) AELs 
should not be exceeded. 

AELI are set by the Ou Pont AEL Committee, which·includes 
experts in toxicology, industrial hygiene, occupatiOnal medicine, 
pathology, and epidemiology. AELa are based on the best • 
available information from industrial experience, animal studiea, 
and controlled human studies. They are guidelines baaed on 
informed judgment, and are not fine limits between aafe and 
dangerous concentrations. They are not for use as relative 
toxicity indexes, limits for continuous uninterrupted exposure, 
or proof or disproof of health effects. They should be 
interpreted and applied by appropriately qualified peraonnel. 
Specific questions or consequences of occasional excursions above 
an AEL ahould be addressed to the Safety, Health and 
Environmental Affairs (SHEA) Manager for your business or staff 
function. Du Pont Engineering Standard S-12-T, •strategy. for 
Workspace Sampling for Expaaurea to Cheaicala•, provides 
guidelines for evaluation ot air sampling data. 

An AEL ia established in three basic atepa. The first step 
is a requeac for an ABL by a staff or buaineaa function. The 
second ia review ot the available toxicity and huaan health data 
followed either by a recoaaendation for a provisional AEL or a 
recommendation for additional information (i.e., additional 
testing, or aore coaplece teat data fro• anocher coapany). An 
AEL is in effect buc ~roviaional for aix aonth11 it ia then 
reviewed to becoae alnal ABL in light of workplace experience 
and any new data. Thla review, the third step, conclude• the 

-- -- p·roceas. However, A!La are updated every five years, or sooner 
if warranted by new data, by a special aubcoaaittee appointed by 
the AEL Coaaittee. If this update indicates new data are 
available that might reault in a change in the ABL, the cheaica1 
ia referred bac~ to the AEL committee for review. 
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FOR DU PONT USE ONLY 

COMMUNITY EXPOSURE GUIDELINES (CEGs) 

CEGs are exposure guidelines that are expected to be without any eftect to members of the community during continuous 24-hour a day exposure to a chemical or physical agent. CEGs may be recommended for air or water or for both. As with AELs, CEGs are based on the best available information from industrial experience, animal toxicity studies, controlled human exposure studies, and epide~iological findings. However, because of the variability of sensitivities of membe~s of the community (e.g., the infirm, the old, the young, pregnant females, etc.), versus the healthy worker involved with an AEL, a larger uncertainty factor needs to be used in extrapolating these data to a CEG. 
EMERGENCY EXPOSURE LIMITS (EELs) 

EELs are set for emergency situations, such as a spill or accidental release of a chemical. They specify brief durations and concentrations from which escape is feasible without any escape-impairing or irreversible effects on health• . EELs are only applicable to emergency situations where occurrence is expected to be rare in the lifetime of an individual. 
OTHER SOURCES OF EXPOSURE LIMITS 

AELs supplement any mandatory regulatory limits developed by national or local governmental agencies. The more stringent limit, either that developed by Du Pont or by the regulatory agency, shall apply. 

The American Conference of Governmental Industrial Hygienists (ACGIH) annually publish•• a booklet containing Threshold Limit Values (TLV•) for many cheaical substance• and phy•ical agents. Also, the American Industrial Hygiene A•sociation (AIHA) publiahes .Workplace Environmental Exposure Limit• (WEEL•) for some chemical• not found in the TLV booklet. ACGIH TLV• and AIHA WEELs should be used a• guideline• for workplace exposures if no other more appropriate liait exist•· If a •taft or business function ha• •o•e concern about the validity of a TLV or WEEL, then the AEL Comaittee •hould be asked to e•tablish an AEL. 
Other coapilation• of limits (e.g., American Society of Testing and Material• (ASTM) and American National Standard• Institute (ANSI) should be used after consultation with your Safety, Health and Environmental Affair• Manager and with Haskell Laboratory. 

EJD0971 7<~ 
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FOR DU PONT USE ONLY 

HAZARD DETERMINATION GUIDELINES 

-··--

In Ou Pont, hazard determination is defined in a corporate 
policy (1) quoted belowa 

When toxicologic and/or epidemiologic data indicate that a 
chemical might present a carcinogenic, reproductive, 
developmental, or mutagenic hazard, any staff or business 
function which proposea to initiate the hazard 
determination procedure shall inform other interested 
staff and buaine11 functions before i1auing a · formal 
request for such determination. Following receipt of the 
requeat, the Director of Haskell Laboratory and the 
Corporate Medical Director shall evaluate the data, and 
after review by the Vice President. of Safety, Health and 
E~vironmental Affaira, shall diacusa their evaluation with 
the involved 1taff and/or busines1 functiona. This 
discussion should cover the extent of knowledge about the 
hazard associated with the chemical and should also give an 
indication about the potency of the chemical. · The Director 
of Haskell Laboratory and the Corporate Medical Director 
will confirm the result• of the discussion by letter to th~ 
appropriate SHEA manager(s) or their repreaentative. 

carcinogens, developmental and reproductive toxins, and 
mutagens are defined as followaa 

Carcinosen - A substance or agent with the potential to 
produce or incite cancer. Potency is determined by 
conaideration of the following factorsa 

• Amount of chemical (doae) required to produce the effect 
e Route of exposure 
e Type of tumor(s), aite, benign or malignant 
• Number of aniaal apeciea affected 
e Tuaor incidence 
e Time to tuaor foraation 
• Metabolia• 
e Genotoxic effects 
e Other factors auch ae hormonal 1tatua, target organ 

for non-carcinogenic leaions, etc. 

Subatancea or aqenta conaidered potent are identified on the 
AEL List by a capital letter C7 leaa potent aub1tancea or 
agenta are identified by a aaall letter cr aubstances or 
aqanta not conaldered to be carcinogen• are identified by a C 
in parentheaea, e.g., (C). 

___________________ ., __________ .,-~----------~------~--------·-----
(1) •auidelineaa Control of Carcinogenic, Reproductive, 

Developmental, and Mutagenic Riaks Poaed by Cheaicala Hade 
or Uaed within Du Pont•. ELC Corporate Policy and 
Guidelines, IlC (February 1990). EID097180 
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FOR DU PONT USE ONLY 

Developmental Toxin - An agent with the potential to interfere with the development of an individual while in utero or after birth. 

Pot.ency is determined by the Developmental Hazard Index (DHI) which is the ratio of the minimum ·dose toxic to the mother and the minimum dose toxic to the conceptus. Substances or agents with CHis of greater than 5 are considered potent and are identified on the AEL List by a capital letter Dr DHia of 3 to 5 indicate a leas potent substance or agent and are identified on the AEL List by a sMall letter d: substances or agents with a OHI of less than 3 are not considered developmental toxins and are identified on the AEL List by aD in parentheses, e.g., (D). 
Reproductive Toxin - An agent with the potential to ~ffect adversely the reproductive process of adult males and/or females. 

Potency ia determined aa followaa 
• Reproductive toxicity occurred at a dose level considerably below that resulting in other signa of toxicity. These substances or agents are considered potent and are indicated on the AEL List by a capital letter R. Male or feaale will also be indicated if reproductive toxicity occurred only in one sex. 
• Reproductive toxicity occurred at a do•• level at or just below that resulting in other signa of toxicity. These substances or agents are considered leas potent and are identified on the AEL List by a aaall letter r. Male or female will also be indicated if reproductive toxicity occurred only in one sex. 

• If reproductive toxicity occurred, but only at a dose level considerably greater than that reeulting in other signa of toxicity, these substance• or agente are not considered reproductive toxins and are identified on the AEL List by an R in parentheses, e.g., (R). 

EID097!31 
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FOR OU PONT USE ONLY 

Mutagen - A mutagen is an agent with the potential to cause 
permanent heritable damage in germ (reproeuctive) cells of 
exposed individuals. A substance is identified as a mutagen 
if i~ is: 

• A proven germ cell mutagen, 
• Positive in a mammalian in vivo germ cell assay for gene 

mutations or chromosome aberrations, and/or 
• Positive in a mammal·ian in !!!2 somatic (non-reproductive) cell asaay for gene mutation• or chromoaome aberrations, 

and, in addition, the s~bstance ia either poaitive in a 
mammalian in vivo gera cell aa•ay for DNA damage and 
repair, or-rs-r!intified on the AEL List as a reproductive 
toxin. 

Potency is determined by evaluating the following: 

• The experimental deaign and route of administration. 
• The dose required to produce genotoxicity. 
• The magnitude of the genotoxic reaponae and the preaenc~· 

of a do•e-responae relationahip. . 
• The general concordance of poaitive finding8 among 

different germ cell genotoxicity aaaaya (if known). 
• The genetic endpoint aaaeaaed (gene mutationa, chromosome aberrations, DNA repair). 

Potent mutagen• are identified on the AEL Liat by a capital 
letter H whereaa leaa potent mutagena receive a small letter m. Agents not conaidered to be autagena are identified by a capital letter H in parentheaea, e.g., (M). 

LIMITS FOR NON-FIBROUS AEROSOLS 

The particle aize diatribution of inhaled material playa a 
major role in how much and ~here material ia depoaited within the re•piratory tract. In general, particle• having a aaaa median aerodynaaic dlaaete~ greater than 30 aicroaetera are non­
re•pirable. Raapirable-ai&e particle• are typically defined aa 
particlea wit~a •••• aedian aerodynaaic diaaeter of leaa than or equal to ~ alcroaetera. Particle• between 30 and 5 aicroaetera are depoaited in the upper reaplratory tract (noae) and do not 
poae a significant hazard to the airway and gaa exchange region of the lung. Respirable particle• which can depoait in the gaa exchange region (c 1 aicroaeter) can interfere with oxygen 
transfer or paaa ~irectly into the blood. Soae ABLa for aerosol• 

~ertaln only to the reapirable fraction and theae would be •o dealgnated on the AEL llat. Coapliance with reapirable fraction AELa ia deteralned froa the fraction of aeroaol paaaing a aize 
••lector. Thua, when aaapling for particulate ia air, the 
particle aize (reapirable fraction) auat be eatabliatie4 •~ followaa 

EID097182 
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FOR OU PONT USE ONLY 

RESPIRABLE AEROSOL DEFINITION 
Some AELs for aerosols pertain only to the respirable fractioq,. i.e., that portion of the aerosol which is small enough to reach the lower respiratory tract. Compliance with these AELs should be determined from the fraction of aerosol passing a size selec~or with the following characteristics (2). 

Aerodynamic 
Diameter (microns) 

< 2.0 
2.5 
3.5 
s.o 

10.0 

Percent Passing Selector 

90 
75 
so 
25 

0 
The AEL for particulates is generally expressed as milligra~s per cubic meter (mg/zJ) total particulate. Respirable fractions are routinely assumed to be not more than 1/2 of the total particulate limit. Limit• are established on a re~pirable fraction basis only when the particulate poaea a aignificant hazard to the airway gaa exchange region of the lung. 

LIMITS FOR FIBERS 

Fibrous duets preaent a special hazard because the physical propertiea of duat (length veraus width of the particle) impart special aerodynamic and, aa a result, toxicologic characteristica. 

A fiber ia defined aa a particle having an aspect ratio (length:width) greater than 3. In addition, the fiber muat be of respirable aize. 

Until recently, a •••• atandard waa uaed for quantification of fiber expoaure. However, it haa now been deaonatrated that the utilization of gravlaetric concentration• for comparing the relative toxicitiea of different fiber typea ia aialeading. For this reaaon, fiber concentration• are uaually reported a• fibera/cc. 

The AEL Committee baa eatabliehed an upper limit of 2 fibers/cc which incorporate• advancing underatanding of the biological conaequencea of depoaition of reapirable fibera. 

EID097183 
-------------------------~-------------------~------------------
(2} AIHA Aeroaol Technology Coamitteea Interi• Guide for Respirable Mas• Sampling, Am. Ind. Hyg. Aaaoc. J., Jl(2)sl3l (1970). 
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FOR OU PONT USE ONLY 

NUISANCE DUST LIMITS 

Nuisance dusts are those that appear to have no bioloqical effects ~t exposure levels that do not overload lung clearance mechanisms. Total partic~late concentration for nuisance dusts should not exceed lO mg/m • This limit is sat to prevent reduced visibility, to prevent deposita in the eyes, ears and nasal . passages, and to. prevent injury to the akin or mucous membranes caused by chemical contact or by the mechanical process of cleansing. Respirab~e concentrations of nuisance dusts usually do not exceed 5 mg/m • This limit for nuisance respirable particulate should 1) protect the architecture of the air apace, 2) prevent the formation of significant amounts of collagen (scar tissue), and 3) protect against the development of non-reversible particle-induced lung injury. 

EXPLANATION OF AEL LIST 
Chemical [CAS Registry Number] 

The more common chemical name used within Du ~nt and its Chemical Abstracts Service (CAS) Registry Number are given. 

AELa for particulates are expressed as mg/al and apply to actual site temperature and pressure conditions. Saapled air volumes should not be conJerted to 760 ma Rg and 2s•c when calculating measured mg/a concentrations for _comparisona with AELa. 

AELa for gases and vapors are expressed as parte per million (ppm b~ volume) at 760 .. Bg and 2s•c. Measured ppa air concentrations should be coapared with these liaita under comparable temperature and pressure conditions. 
Biological lialta are the allowable concentration of a chemical or ita aetabolitea found in a body speciaea <••9•• blood or urine). The unite aay vary depending on the body apeciaen used (e.g •• a blood liait would be expressed as U9 of cheaical per 100 g (dL) of blood). 

REMARKS 

This coluaa contains additional inforaation such •• ABL averaging tiae (e.g., a-hour TWA), r89ulatory classifications .. - --re.g., OSHA Regulated), other approp"riate liaita (e.g., TLV or WEEL), particulate inforaation (e.g., total dust), an4 any akin notation. · 

The akin notation indicates that the cheaical aay be absorbe4 through the akin or aucoua aembranes in toxicologically significant amounts. This notation iaplies that aeaaurea auat be taken to ainiaize cutaneous contact. Corrosive cheaicala are not identified by this notation. .. EID097184. _,_ 000210 
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FOR OU PONT USE ONLY 

OA.TE/STA.TUS 

( 

Provides the year an A.EL was initially finalized or most recently updated or indicates that an AEL is still provisional (P) and the year it was made provisional. AELs are updated every five years or sooner if warranted by new data. The Secretary of the A.EL Committee maintains a file showing the history of the A.ELsr i.e., when the AEL was established, when updates occurred, etc. 

ELC GUIDELINES 

The symbols used in this column are defined below. ·If you have any question about the significance of any symbol, contact your Safety, Health and Environmental Affairs_Manager. 
The capital letters "C", "R", "0", and "H" identify chemicals that have undergone a hazard determination and a deci•iori has been made that a special annual employee communication is REQUIRED and must be documented (S,OH Guideline 9.2) concerning the chemical's carqinogenic, reproductive,. developmental, or mutagenic haz·ard. The Special Procedure dictated by ELC Policy IC applies. These chemicals are considered potent. 

The small letters "c", "r", "d", and "m" identify che111icals that have undergone a hazard determination and a decision has been made that a special annual employee communication is NOT REQUIRED, Irovided that (1) the results of the hazard determinat on are included with the normal toxicity information available to employees about chemicals in their workplace, and (2) upon completion of the hazard determination, employees shall be notified of the results of that hazard determination. The Special Procedure dictated by ELC Policy IC applies. These chemicals are considered leas potent. 
Parentheses (C), (R), (0), and (H) identify chemicals tha~ have undergone a hazard determination and a decision has been made that no hazard exists. The Special Procedure .dictated by !LC Policy IC does not apply. 

NEW ENTRIES OR CHANGES SINCE LAST ISSUE OP THE LIST 
The •t• symbol in the far left coluan indicates a new entry on the list or a change has been made since ita last issue. 

Richard c. Grahaa 
A.EL8.10 
April 22, 1991 
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